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(54) OPTICAL DISK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical disk 
which is good in S/N of the recording information to be 
reproduced and allows easy handling of focusing servo 
and tracking servo. 

SOLUTION: This optical disk is formed by laminating and 
depositing a mask layer 2 which is increased in light 
transmittance when the irradiation light intensity of a 
laser beam L increases, a reflection layer 4 which 
reflects the laser beam L for the purpose of reproducing 
the recording information and a protective layer 5 on a 
transparent disk substrate 1 turned around and formed 
with plural pits la corresponding to the recording 
information. The optical disk is so formed that the light 
spot diameter of the laser beam L cast from the 
transparent disk substrate 1 side is made into the 
substantially reduced spot diameter by transmitting the 
mask layer 2 and is made incident on the reflection layer 
4. The optical disk D1 described above is deposited with 
a wavelength conversion layer 3 having a wavelength 

conversion function to the laser beam 1 between the mask layer 2 and the reflection layer 4. 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An optical disc by which it is carrying-out-film attachment of transparent wavelength 
conversion layer characterized by comprising the following characterized. 

A mask layer which light transmittance will go up on a transparent disc substrate which formed 
two or more pits in the shape of the circumference corresponding to recorded information if 
irradiation light intensity of a laser beam becomes strong. 

A reflecting layer in which said laser beam is reflected in order to reproduce recorded 
information. 
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In an optical disc which a protective layer laminates and is made as [ reflect / by this reflecting 
layer / film attachment is carried out, and become the light spot diameter substantially reduced 
because a light spot diameter of said laser beam with which it irradiated from said transparent 
disc substrate side penetrates said mask layer, enter into said reflecting layer, and ], Between 
said mask layer and said reflecting layer, it is a wavelength changing function to said laser beam. 

[Claim 2]An optical disc by which it is carrying-out-film attachment of transparent wavelength 
conversion layer characterized by comprising the following characterized. 

A mask layer which light transmittance will go up on a transparent disc substrate which formed a 
land and a groove in the shape of the circumference by turns if irradiation light intensity of a 
laser beam becomes strong. 

A recording layer for recording an information signal. 

A reflecting layer in which said laser beam is reflected in order to reproduce recorded 
information recorded on this recording layer. 

In an optical disc which a protective layer laminates and is made as [ reflect / by said reflecting 
layer / film attachment is carried out, and become the light spot diameter substantially reduced 
because a light spot diameter of said laser beam with which it irradiated from said transparent 
disc substrate side penetrates said mask layer, enter into said recording layer, and ], Between 
said mask layer and said recording layer, it is a wavelength changing function to said laser beam. 

[Claim 3]An optical disc using antimony for said mask layer in the optical disc according to claim 
1 or 2. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
S.In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]In the optical disc in which this invention formed in high density 
(hyperresolution) optically playback or the mask layer which can carry out record reproduction 
for recorded information (information signal), It is related with the optical disc which carried out 
film attachment of the transparent wavelength conversion layer which has a wavelength changing 
function to a laser beam especially between a mask layer and a reflecting layer or between a 
mask layer and a recording layer. 
[0002] 

[Description of the Prior Art]Although record reproduction of the recorded information 
(information signal) can generally be carried out so much and the optical disc is known as a 
recording and reproducing medium also with short access time, further high density recording 
reproduction (hyperresolution record reproduction) is desired with development of digitization of 
an information society using the optical disc. 

[0003]And the following methods are optically proposed as playback or a method of carrying out 
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record reproduction with high density in recorded information with the optical disc, for example. 
[0004]Namely. the thing for which wavelength of the laser beam for (a) reproduction and for 
record reproduction is shortened as this method, (b) Enlarge NA (numerical aperture) of the lens 
which condenses to an optical disc, (c) There are methods, such as making into a multilayer the 
recording layer which records an information signal, changing the wavelength of the laser beam 
which carries out (d) record, and recording on multiplex, and forming the (e) mask layer and 
making the light spot diameter of a laser beam small substantially. The technique of forming a 
mask layer among these methods and making the spot diameter of a laser beam small 
substantially. For example, it is indicated by JP.5-12673,A, JP,5-12715A JP,5-28498,A. JP,5- 
28535,A. JP,5-73961,A, etc. 

[0005]The expanded sectional view showing typically the optical disc only for playback with a 
mask layer as an example of the optical disc of the former [ drawing 1 ] . In an optical disc with a 
mask layer the expanded sectional view and drawing 3 in which the record reproduction possible 
optical disc with a mask layer was typically shown as other examples of the optical disc of the 
former [ drawing 2 1 In an optical disc with a mask layer the figure and drawing 4 in which the 
relation between the temperature of a mask layer and the transmissivity of light was shown. It is 
a mimetic diagram of the luminous-intensity distribution which condensed to the mask layer, and 
the luminous-intensity distribution which penetrates this mask layer, In an optical disc with a 
mask layer (a) shows luminous-intensity distribution of the hand of cut of an optical disc, and (b) 
the figure and drawing 5 in which luminous-intensity distribution of the radial direction of an 
optical disc was shown. It is a figure showing the relation between the light spot which 
condensed to the mask layer, and the light spot which penetrates the mask layer which absorbs 
light, temperature goes up and transmissivity goes up. 

[0006]First, as shown in drawing 1 . in the conventional optical disc 100 only for playback with a 
mask layer. Corresponding to recorded information, two or more pits 101a are fabricated by one 
field of the disc-like transparent disc substrate 1 01 in the shape of the circumference (spiral or 
concentric circle shape). And the field of another side is formed evenly, on one field of this disc 
substrate 101, the mask layer 102, the reflecting layer 103, and the protective layer 104 laminate 
it one by one, and film attachment is carried out. Since film attachment of each class to two or 
more pits 101a shown in drawing 1 has the thin thickness of each class, it learns from two or 
more pits 101a, and film attachment is carried out at rugged form, but it is shown in [ a graphic 
display ] simple for convenience' sake. And it irradiated with laser beam L from the field side of 
another side of the transparent disc substrate 101, and the catoptric light from two or more pits 
101a and the corresponding reflecting layer 103 is read. 

[0007]As shown in drawing 2 . on the other hand, in the conventional record reproduction 
possible optical disc 200 with a mask layer. The land 201a and the groove (slot) 201b are 
fabricated by turns by one field of the disc-like transparent disc substrate 201 in the shape of 
the circumference. And the field of another side is formed evenly, on one field of this disc 
substrate 201 , the mask layer 202, the recording layer 203, the reflecting layer 204, and the 
protective layer 205 laminate it one by one, and film attachment is carried out. Since film 
attachment of each class to the land 201a and groove (slot) 201b top which were shown in 
drawing 2 has the thin thickness of each class, it learns from the land 201a and the groove (slot) 
201b, and film attachment is carried out at rugged form, but it is shown in [ a graphic display ] 
simple for convenience' sake. And at least one side of the land 201a and the groove 201b was 
irradiated with laser beam L from the field side of another side of the transparent disc substrate 
101, the recorded information which recorded the information signal on the recording layer 203, 
and recorded it was reflected by the reflecting layer 204, and catoptric light is read. 
[0008]Each mask layer 102,202 of each above-mentioned optical disc 100,200 here. When not 
irradiating with laser beam L from the field side of another side of each disc substrate 101,201, 
Or if transmissivity is small and the light intensity of laser beam L becomes strong on the other 
hand when the light intensity of laser beam L is weak, the mask layer 102,202 will change 
chemically, when light is absorbed optically and temperature goes up, As shown in drawing 3. the 
transmissivity of light increases, and the spot diameter which penetrated the mask layer as 
shown in drawing 5 becomes small substantially. 



JP-A-2001 -67727 



4/13 



[0009]That is, in the light-intensity-distribution characteristic of laser beam L shown in drawing 
4_(a) and (b), the luminous-intensity distribution which penetrated the mask layer to the 
luminous-intensity distribution which enters into a mask layer is narrow, and it becomes possible 
using this operation reproduction or to carry out record reproduction about a small pit. When this 
operation is used, the state of the light spot of the laser beam which appears in an optical disc 
surface is shown in drawing 5 . Under the present circumstances, the state which showed in 
drawing 4 (a) corresponds with the state of the hand of cut of the mask transmitted light spot C 
later mentioned in drawing 5 . 

On the other hand, the state which showed in drawing 4 (b) corresponds with the state of the 
radial direction of the mask transmitted light spot C in drawing 5 . 

[0010]If spot form is continuously irradiated with the laser beam of constant intensity, making an 
arrow direction rotate an optical disc as shown in drawing 5 . a strong light which integrated with 
the light intensity from the A point of circular light spot LS to a B point will be irradiated with 
the B point on an optical disc. Temperature rises with the heat which lengthened the heat lost in 
heat conduction or radiation, and the transmissivity of a mask layer goes up from the heat 
changed by absorbing this light, therefore, if the portion which transmissivity goes up within light 
spot LS is said in the hand of cut of an optical disc, it will become a trailer (slipstream side) of a 
spot diameter, the spot diameter of a laser beam will contract substantially, a laser beam will 
penetrate the inside of a mask layer in this state, and it will reach a reflecting layer or a 
recording layer. That is. the portion of the area C shown with the slash in light spot LS in 
drawing 5 shows the mask transmitted light spot whose light intensity of the laser beam 
penetrated the mask layer strongly, and the remaining area D except this area C shows the light 
spot in which light intensity of a laser beam cannot penetrate a mask layer easily weakly. Thus, 
by forming a mask layer, the spot diameter of a laser beam becomes small substantially, and the 
playback or record reproduction of a high-density optical disc of it becomes possible. 
[0011] 

[Problem(s) to be Solved by the Invention]By the way, in the conventional optical disc 1 00 only 
for playback with a mask layer, and the record reproduction possible optical disc 200 with a mask 
layer. The spot diameter of laser beam L becomes small substantially according to the masking 
effect of the mask layer 102.202. Although reproduction or record reproduction becomes 
possible at high density (hyperresolution), recorded information (information signal), The returned 
light which passed the mask transmitted light spot C again after the laser beam which entered 
was reflected from the reflecting layer 1 03.204 which penetrated the mask transmitted light spot 
C of the mask layer 102,202. and corresponded with recorded information. Since the catoptric 
light reflected as it was by the mask layer part which a laser beam cannot penetrate easily 
corresponding to the low temperature part (area D) in light spot LS of the laser beam which 
entered is intermingled as the same wavelength within light spot LS. It is difficult to both take 
[ to which S/N of the recorded information played becomes remarkably low ] a focus servo and 
a tracking servo on the optical disc 100,200. 

[0012]Then. S/N of the recorded information played is good, and the optical disc only for 
playback with a mask layer or the record reproduction possible optical disc with a mask layer 
which a focus servo and a tracking servo tend to take is desired. 
[0013] 

[Means for Solving the Problem]An optical disc by which it is carrying-out [ this invention ]-film 
attachment of transparent wavelength conversion layer characterized by comprising the following 
characterized. 

In light of the above-mentioned problems, a mask layer which light transmittance will go up if it is 
made and irradiation light intensity of a laser beam becomes strong on a transparent disc 
substrate in which the 1st invention formed two or more pits in the shape of the circumference 
corresponding to recorded information. 

A reflecting layer in which said laser beam is reflected in order to reproduce recorded 
information. 

In an optical disc which a protective layer laminates and is made as [ reflect / by this reflecting 
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layer / film attachment is carried out, and become the light spot diameter substantially reduced 
because a light spot diameter of said laser beam with which it irradiated from said transparent 
disc substrate side penetrates said mask layer, enter into said reflecting layer, and ], A function 
to change wavelength of said laser beam between said mask layer and said reflecting layer. 

[001 4]A mask layer by which light transmittance will go up the 2nd invention on a transparent 
disc substrate which formed a land and a groove in the shape of the circumference by turns if 
irradiation light intensity of a laser beam becomes strong, A recording layer for recording an 
information signal, and a reflecting layer in which said laser beam is reflected in order to 
reproduce recorded information recorded on this recording layer, In an optical disc which a 
protective layer laminates and is made as [ reflect / by said reflecting layer / film attachment is 
carried out. and become the light spot diameter substantially reduced because a light spot 
diameter of said laser beam with which it irradiated from said transparent disc substrate side 
penetrates said mask layer, enter into said recording layer, and ], It is an optical disc by which it 
is carrying-out-film attachment of transparent wavelength conversion layer which has function 
to change wavelength of said laser beam between said mask layer and said recording layer 
characterized. 

[0015]In the above-mentioned optical disc of the 1st or the 2nd invention, the 3rd invention is 

an optical disc using antimony for said mask layer. 

[0016] 

[Embodiment of the Invention]One example of the optical disc concerning this invention is 
described in detail in order of <the 1st example> and the <2nd example> with reference to 
drawing 6 t hru/or drawing 10 below. 

[0017]The expanded sectional view showing typically the optical disc only for playback with a 
mask layer of the tst example that <1st example> drawing 6 requires for this invention, The 
expanded sectional view showing typically the modification into which drawing 7 was made to 
transform some optical discs only for playback with a mask layer of the 1st example concerning 
this invention, and drawing 8 are the lineblock diagrams showing the record reproduction optical 
system device applied to the optical disc only for playback with a mask layer of the 1 st example 
concerning this invention. 

[001 8]As shown in drawing 6 . in the optical disc D1 (it is hereafter described as the optical disc 
D1) only for playback with a mask layer of the 1st example concerning this invention. 
Corresponding to recorded information, two or more pits la are fabricated by one field of the 
disc-like transparent disc substrate 1 in which the feed hole which is not illustrated in the 
center section was formed, in the shape of the circumference (spiral or concentric circle shape), 
and the field of another side is formed evenly. The above-mentioned disc substrate 1 is 
fabricated considering polycarbonate etc. as a material by the injection method etc. 
[0019]The mask layer 2 which light transmittance will go up on one field of the transparent disc 
substrate 1 if the irradiation light intensity of laser beam L becomes strong, The transparent 
wavelength conversion layer 3 which has a wavelength changing function to laser beam L, the 
reflecting layer 4 in which laser beam L is reflected in order to reproduce two or more pits la 
and the corresponding recorded information, and the protective layer 5 laminate one by one, and 
film attachment is carried out. Since film attachment of each class to two or more pit la top 
shown in drawing 6 has the thin thickness of each class, it learns from two or more pits la, and 
film attachment is carried out at rugged form, but it is shown in [ a graphic display ] simple for 
convenience' sake. 

[0020]And it is a structure gestalt which laser beam L for reproduction enters from the 
transparent disc substrate 1 side, and can reproduce recorded information only from the one 
side side. 

[0021]The thermochromic pigment material or vanadium dioxide (VOg) which temperature will 

become high and light transmittance will go up if the irradiation light intensity of a laser beam 
generally becomes strong as the above-mentioned mask layer 2 here. If the irradiation light 
intensity of a laser beam becomes strong, the photochromic material or colloidal glass which light 
transmittance goes up by the light itself is used. Although the thermochromic pigment material 
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was used in this example. In this case, as shown in drawing 5 , when laser beam L enters, in order 
to raise the rate of a light reflex of the mask layer part which laser beam L cannot penetrate 
easily corresponding to the low temperature part (area D) in light spot LS, In this invention, 
Anqing (Sb) is used for the mask layer 2, and this operation of Anqing (Sb) is mentioned later. Of 
course, even when a vanadium dioxide (VOgX a photochromic material, colloidal glass, etc. are 

used, even if it uses Anqing (Sb) for the mask layer 2, there is also no trouble. 
[0022]The above-mentioned wavelength conversion layer 3 serves as an important section of 
this invention, and the material which has the secondary nonlinear optical effect (SHG) is used, 
For example. LiNbOg, germanium dope Si02. or TeOg system glass can be used. This wavelength 

conversion layer 3 is provided with the function which carries out wavelength changing of the 
wavelength lambda of laser beam L inputted here to the wavelength of abbreviated 1/2lambda at 
the time of an output, and mentions the effect of the wavelength conversion layer 3 later. 
[0023] For example, the above-mentioned reflecting layers 4 are metal membranes, such as 
aluminum and Au, and film attachment is carried out by vacuum evaporation or a sputtering 
technique. 

[0024]As a material of the protective layer 5 which carried out film attachment, the 
photopolymer etc. are used on the reflecting layer 4. 

[0025]Next, the lamination optical disc D2 (it is hereafter described as the optical disc D2) only 
for playback with a mask layer of the modification made to transform a part of 1st example 
concerning this invention shown in drawing 7 . A lamination optical disc is formed by preparing the 
two above-mentioned optical discs D1 shown in drawing 6 . and carrying out each transparent 
disc substrate 1 side outside mutually, and carrying out each protective layer 5 side inside 
mutually, and joining protective layer 5 comrades via the glue line 6. Therefore, this lamination 
optical disc is a structure gestalt which can play recorded information from the both-sides side. 
[0026]The optical disc D1 in the 1st example concerning this invention formed as mentioned 
above and the regenerated light study system device 20A applied to D2 are explained simple 
using drawing 11. 

[0027]The semiconductor laser element 22 to which this regenerated light study system device 
20A emits with a wavelength of 650 nm laser beam L, for example, The collimating lens 24 which 
makes a parallel beam laser beam L from the semiconductor laser element 22, NA (numerical 
aperture) in order to make the optical disc D1 (or D2) condense laser beam L, the polarizing 
prism 26, the 1/4 wavelength plate 28, and The object lens 30 of 0.6, The condenser 32 which 
condenses the catoptric light from the optical disc D1 (or D2) which branches from the polarizing 
prism 26. It is mainly constituted by the cylindrical lens 34 and the photodetector 36 for 
detecting the condensed light, The recorded information, focus information, and tracking 
information of the optical disc D1 (or D2) are played by detecting the catoptric light from the 
optical disc D1 (or D2) with this photodetector 36. 

[0028] Next, the optical disc D1 (or D2) only for playback with a mask layer created as mentioned 
above is played for recorded information by reproduction power abbreviation 2mw using the 
regenerated light study system device 20A. 

[0029] As previously explained using drawing 5 . light spot LS of laser beam L which entered from 
the transparent disc substrate 1 side here, Light intensity penetrates the mask transmitted light 
spot C of the mask layer 2 in a strong portion, and it goes into the wavelength conversion layer 
3. Then, although it is reflected and laser beam L of the reflected return is again emitted through 
the wavelength conversion layer 3, the mask layer 2, and the transparent disc substrate 1 by two 
or more pits la (recorded information) and the corresponding reflecting layer 4. In order that 
laser beam L may go and come back to the inside of the wavelength conversion layer 3 in this 
process, the wavelength at the time of outgoing radiation is changed into the abbreviated 
(1/2x1/2) lambda= abbreviation 1/4lambda to the wavelength lambda at the time of incidence. 
[0030] On the other hand, since the rate of a light reflex is high, a low temperature part (area D) 
with weak light intensity in light spot LS of laser beam L and the corresponding mask layer part 
are reflected here with the wavelength lambda at the time of incidence that it is hard to 
penetrate laser beam L which entered. 
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[0031]Therefore. if the signal detection system which has selectivity in the wavelength after 
conversion by the wavelength conversion layer 3 is used, A laser beam can distinguish the 
portion which penetrated the L mask layer 2, and the portion which is hard to penetrate by the 
difference in wavelength within light spot LS, and the recorded information reproduced can be 
detected by high S/N. without being influenced by the catoptric light from the low temperature 
part (area D) in light spot LS. 

[0032]Since antimony (Sb) is used for the mask layer 2 as explained previously, Since the rate of 
a light reflex of the low temperature part (area D) in light spot LS and the corresponding mask 
layer part is raised and the light intensity itself becomes large by this. If the light volume of the 
sum total of the portion which penetrated the mask layer 2 within light spot LS. and the portion 
which is hard to penetrate is detected, it will become easy to take a focus servo and a tracking 
servo. 

[0033]The expanded sectional view showing typically the record reproduction possible optical 
disc with a mask layer of the 2nd example that requires <2nd example> drawing 9 f or this 
invention, and drawing 10 are the expanded sectional views showing typically the modification 
made to transform some record reproduction possible optical discs with a mask layer of the 2nd 
example concerning this invention. 

[0034]As shown in drawing 9 . in the record reproduction possible optical disc light D3 (it is 
hereafter described as the disk D3) with a mask layer of the 2nd example concerning this 
invention. The land 11a and the groove (slot) 1 lb for recording an information signal on one field 
of the disc-like transparent disc substrate 1 1 in which the feed hole which is not illustrated in 
the center section was formed, and reproducing are formed in the shape of the circumference by 
turns, and the field of another side is formed evenly. The above-mentioned disc substrate 1 is 
fabricated considering polycarbonate etc. as a material by the injection method etc. Under the 
present circumstances, it was formed in abbreviated identical width as the land 11a and the 
groove lib which were formed in the disc substrate 1 1 , and also has the function to take 
tracking to a laser beam at the time of record reproduction. 

[0035]The mask layer 12 which light transmittance will go up on one field of the transparent disc 
substrate 1 1 if the irradiation light intensity of laser beam L becomes strong. The transparent 
wavelength conversion layer 13 which has a wavelength changing function to laser beam L, the 
recording layer 14 for recording an information signal, the reflecting layer 15 in which laser beam 
L is reflected in order to reproduce the recorded information recorded on this recording layer 14, 
and the protective layer 16 laminate one by one. and film attachment is carried out. Since film 
attachment of each class to the land 1 la and groove (slot) 1 lb top which were shown in drawing 
9Lhas the thin thickness of each class, it learns from the land 11a and the groove (slot) lib. and 
film attachment is carried out at rugged form, but it is shown in [ a graphic display ] simple for 
convenience' sake. 

[0036]And it is a structure gestalt which can carry out record reproduction to at least one 
recording layer 14 among the lands 11a and the grooves lib which laser beam L for record 
reproduction entered from the transparent DIKAKU board 1 1 side, and formed the information 
signal in the disc substrate 1 1 only from the one side side. 

[0037]Here, since above-mentioned mask layer 12, wavelength conversion layer 13, reflecting 
layer 15, and protective layer 16 are the same as the mask layer 2 in the optical disc D1 only for 
playback with a mask layer of the 1st example previously shown in drawing 6 , the wavelength 
conversion layer 3, the reflecting layer 4, and the protective layer 5, explanation here is omitted. 
[0038]As a recording material of the above-mentioned recording layer 14, there are a phase 
change material, an optical magnetic adjuster, write once material, etc. The recording layer 14 
shown in drawing 9 uses the phase change material, and this recording layer 14 consists of two 
or more cascade screens. If this recording layer 14 is described concretely, from the direction 
near the wavelength conversion layer 13, the ZnS-SiOg dielectric film 14A, the AglnSbTe phase 
change material film 14B, and the ZnS-SiOg dielectric film 14C laminate in order, and film 
attachment is carried out. 

[0039]Next, the record reproduction possible lamination optical disc light D4 (it is hereafter 
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described as the disk D4) with a mask layer of the modification made to transform a part of 2nd 
example concerning this invention shown in drawing 10 , A lamination optical disc is formed by 
preparing the two above-mentioned optical discs D3 shown in drawing 9 . and carrying out each 
transparent disc substrate 11 side outside mutually, and carrying out each protective layer 16 
side inside mutually, and joining protective layer 16 comrades via the glue line 17. Therefore, this 
lamination optical disc is a structure gestalt which can carry out record reproduction of the 
information signal from the both-sides side. 

[0040]What [ is the regenerated light study system device 20A and identical configuration which 
showed drawing 8 t he optical disc D3 in the 2nd example concerning this invention formed as 
mentioned above, and the record reproduction optical system device 20B applied to D4 ], 
Irradiation light intensity is as large as about 1 5 mw(s) at the time of record of laser beam L at 
the time of record, and it differs in that irradiation light intensity is small set to about 2 mw(s) at 
the time of reproduction of a laser beam at the time of reproduction. 
[0041]Next. the record reproduction optical system device 20B is used for the record 
reproduction possible optical disc D3 (or D4) with a mask layer created as mentioned above. 
Since the operation of the wavelength conversion layer 1 3 is also the same as the 1 st example 
when the recorded information recorded on the recording layer 14 by reproduction power 
abbreviation 2mw is reproduced, a detailed description is omitted. 

[0042] Manufacture of the lamination optical disc which stuck the optical disc D1 only for 
playback with a mask layer shown in drawing 6 as an application and the record reproduction 
possible optical disc D3 with a mask layer shown in drawing 9 is also possible. 
[0043] 

[Effect of the Invention]In the optical disc concerning this invention explained in full detail above, 
to the optical disc only for playback with a mask layer, or a record reproduction possible optical 
disc with a mask layer, between a mask layer and reflecting layers. Or since film attachment of 
the wavelength conversion layer which has a wavelength changing function to a laser beam 
between a mask layer and a recording layer was carried out. In a portion with strong light 
intensity in the light spot of the laser beam which entered, a laser beam penetrates a mask layer 
and goes into a wavelength conversion layer, Then, the wavelength at the time of incidence is 
changed into the wavelength of abbreviated 1 / 4 [ the time of outgoing radiation ] by being 
reflected by a reflecting layer and passing a wavelength conversion layer again. On the other 
hand, since a laser beam is reflected at a mask layer with the wavelength at the time of an input 
in a portion with weak light intensity in the light spot of a laser beam, A laser beam can 
distinguish the portion which penetrated the mask layer, and the portion which is hard to 
penetrate by the difference in wavelength within light spot, and the recorded information 
reproduced can be detected by high S/N. without being influenced by the catoptric light from the 
low temperature part in light spot. 

[0044]Since antimony (Sb) is used for the mask layer, the rate of a light reflex of the low 
temperature part in light spot and a mask layer part is raised and the light intensity itself 
becomes large by this, it becomes easy to take a focus servo and a tracking servo. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] lt is an expanded sectional view showing typically the optical disc only for playback 
with a mask layer as an example of the conventional optical disc. 

[Drawing 2] It is an expanded sectional view showing typically a record reproduction possible 
optical disc with a mask layer as other examples of the conventional optical disc. 
[Drawing 3] In an optical disc with a mask layer, it is a figure showing the relation between the 
temperature of a mask layer, and the transmissivity of light. 

[Drawing 4] In an optical disc with a mask layer, it is a mimetic diagram of the luminous-intensity 
distribution which condensed to the mask layer, and the luminous-intensity distribution which 
penetrates this mask layer, and (a) shows luminous-intensity distribution of the hand of cut of an 
optical disc, and (b) is a figure showing luminous-intensity distribution of the radial direction of 
an optical disc. 

[Drawing 5] In an optical disc with a mask layer, it is a figure showing the relation between the 
light spot which condensed to the mask layer, and the light spot which penetrates the mask layer 
which absorbs light, temperature goes up and transmissivity goes up. 

[Drawing 6] It is an expanded sectional view showing typically the optical disc only for playback 
with a mask layer of the 1 st example concerning this invention. 

[Drawing 7] It is an expanded sectional view showing typically the modification made to transform 
some optical discs only for playback with a mask layer of the 1 st example concerning this 
invention. 

[Drawing 8] It is a lineblock diagram showing the record reproduction optical system device 
applied to the optical disc only for playback with a mask layer of the 1st example concerning this 
invention. 

[Drawing 9l lt is an expanded sectional view showing typically the record reproduction possible 

optical disc with a mask layer of the 2nd example concerning this invention. 

[Drawing 1 0] lt is an expanded sectional view showing typically the modification made to 

transform some record reproduction possible optical discs with a mask layer of the 2nd example 

concerning this invention. 

[Description of Notations] 

D1 — The optical disc of the 1st example concerning this invention (optical disc only for 
playback with a mask layer), D2 — The optical disc of the modification of the 1 st example 
concerning this invention, D3 — The optical disc of the 2nd example concerning this invention 
(record reproduction possible optical disc with a mask layer), D4 — The optical disc of the 
modification of the 2nd example concerning this invention. 1 — Disc substrate, la [ — 
Reflecting layer, ] — Two or more pits, 2 — A mask layer. 3 — A wavelength conversion layer. 4 
5 [ — A land, lib/ — A groove (slot) 12/ — A mask layer. 13/ — A wavelength conversion 
layer, 14 / — A recording layer. 15 / — A reflecting layer. 16 / — A protective layer. 17 / — A 
glue line. L / — Laser beam. ] — A protective layer, 6 — A glue line. 11 — A disc substrate. 1 1 a 
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